Procrastination affects over 20% of adult men and women, with current international data indicating a global preference to systematically delay the start or completion of intended tasks. Procrastination is a common, sub-optimal decision-making strategy that emphasises short-term benefits at the expense of later performance. Some individuals develop a pattern of procrastination which proves difficult to break; worse, they may begin to identify as a procrastinator, setting themselves up for failure.
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participants and procedure
The current investigation examined what develops a procrastinator identity. Previous research indicated that chronic procrastination is a learned tendency beginning in one's early development from parental control approaches. We extended that line of research using a cross-cultural sample (n = 2124), self-reported procrastination (behavioural or decisional), and retrospective regret scores in 12 domains. We used logistic regression to predict the likelihood of explicitly identifying as a procrastinator.
results
Across three randomised partitions, results indicated that indecision and regrets about education, career, and finances most increased the likelihood of identifying as a procrastinator.
conclusions
These findings support that regrets largely influenced by earning-potential best predict procrastination identity. The current results are consistent with other studies assessing the causes and consequences of chronic procrastination regardless of country or ethnic background. Future research is needed.
Background
Psychological science has often illustrated that "if men define situations as real, they are real in their consequences" (Thomas & Thomas, 1928, p. 529) . Recent work on affect (e.g. Schwarz, 2012) , the placebo effect (Tuttle et al., 2015) , and decision-making (Byrne, Tibbett, Laserna, Carter-Sowell, & Worthy, 2015) has demonstrated that human behaviour is often moderated by self-perception. Belief, here, creates reality: one's perception shapes who they are and how they behave. However, these beliefs are not always true; they may simply hurt their performance, such as in the self-fulfilling prophecy -a prediction that causes itself to become true due to positive feedback between belief and behaviour (e.g. Bandura, 1977; Merton, 1948) . These expectancy effects negatively impact physical (e.g. Eden & Zuk, 1995) , educational (e.g. Agirdag, Van Avermaet, & Van Houtte, 2013) , developmental (e.g. Pikhartova, Bowling, & Victor, 2016; Wurm, Warner, Ziegelmann, Wolff, & Schüz, 2013) , and health (e.g. Moston, Engelberg, & Skinner, 2015) outcomes. Individuals prone to the self-fulfilling prophecy may identify as incapable (for example, "I am not a good test-taker"), thereby preventing themselves from being capable unless they change their frame of mind.
One common example where individuals label themselves this way is when procrastinating, defined as purposefully delaying the start or completion of tasks for irrational reasons (Ferrari, 2010; Ferrari, Johnson, & McCown, 1995) . Everyone in some measure procrastinates, but for an estimated 20% of U.S. citizens, these frequent delays become a significant problem (Harriott & Ferrari, 1996) . It is easy to see that chronic procrastination may lead to regrets. The literature suggests that chronic procrastination causes negative impacts in academic (Klassen, Krawchuk, & Rajani, 2008) , health (Pychyl & Sirois, 2016) , and social (Ferrari & Patel, 2004; Klingsieck, 2013) domains. Putting things off appears to lead to regret. Research suggests that chronic procrastinators especially regret their experiences regarding education, parenting, family, friends, health, and finances (Ferrari, Barnes, & Steel, 2009; Ferrari & Tibbett, 2017) . In fact, the most common regret in the U.S. may be inaction and indecision; metaanalyses indicated that people wished that they had taken their responsibilities more seriously (Gilovich & Medvec, 1995; Roese & Summerville, 2005) .
Yet, for all the problems of putting off, it appears to be socially acceptable in the U.S. to procrastinate (e.g. Tibbett & Ferrari, 2018) and fall into self-fulfilling prophecies ("I consider myself a procrastinator"), which hinder performance. Although much research has focused on coping with procrastination and its correlates, very little work has involved the factors that create and perpetuate procrastination identity: the specific admission that procrastination is a part of who they are. If we, as researchers, can indicate the most impactful regrets for developing this identity, we may be able to prevent people from identifying as procrastinators and perpetuating the problem. The current investigation explored what forms of procrastination and regret increased the likelihood of identifying as a procrastinator. We first measured the difference in procrastination scores between those who identified as a procrastinator and those whom did not. We hypothesised that individuals expressing that they were a procrastinator would have higher procrastination scores.
Next, we utilised commonly accepted measures of procrastination (behavioural, decisional) and a well-known metric of various regret domains to predict procrastination identity. As researchers, we were interested in narrowing down which factors most increased the odds of labelling oneself. Being able to understand which types of procrastination and regret domains increase risk for procrastination identity could allow clinicians to identify high-risk individuals. This information may allow tailoring of interventions relevant to them, a more proactive role than current work in procrastination.
ParticiPants and Procedure

ParticiPants
A national dataset was collected via snowball sampling, using an online forum to collect data anonymously (N = 2893). In terms of age, the typical participant was in their thirties (M = 36.60, Mdn = 32.50, SD = 13.12). Participants were generally middleclass, judging by income converted to U.S. dollars (M = 57,050, Mdn = 45,000, SD = 55,446.83). However, there were several outlier participants who made up to $250,000 annually.
Measures
Participants completed a single-item, binary procrastination identity question ("would you consider yourself a procrastinator?"), two procrastination inventories, and one regret inventory. The order of display was randomised to prevent order effects. For procrastination, we included a measure of behavioural procrastination: the Adult Inventory of Procrastination (AIP: McCown, Johnson, & Petzel, 1989) . This seven-point scale (1 -completely false, 7 -completely true) included examples such as "I am not very good at meeting deadlines". Higher scores indicated higher frequency of behavioural procrastination in daily life. The typical participant engaged in some
procrastination behaviours (M = 4.18, SD = 0.32). For our study, the AIP items were internally consistent (α = .89).
We also included a measure of indecision: the Decisional Procrastination subscale of the Melbourne Decision Making Questionnaire (DP: Mann, Burnett, Radford, & Ford, 1997) . Decisional procrastination scores include appraisals of decision-making along a fivepoint rating scale (1 -strongly disagree, 5 -strongly agree) with items such as "I feel uncomfortable about making decisions". Higher scores reflected an increasing motivational deficit, in which participants put off making a decision when faced with multiple choices. The typical participant was moderately indecisive (M = 3.09, SD = 0.97). The responses on this scale, like AIP, were internally consistent (α = .90).
For regret, we used the 12-item Life Domain Regret Inventory pioneered by Roese and Summerville (2005) . This scale consists of prompts in which participants reflect on how much they regret past decisions in each life domain on a five-point response scale (1 -a little regret, 5 -a lot of regret). The 12 domains included career, community, education, family, finance, friends, health, leisure, parenting, romance, spirituality, and self-oriented regrets. Higher scores indicated greater regret in those domains. Each domain was described in the item to prevent participant confusion. An example item was "Education: school, studying, getting good grades". All 12 domains were considered single-item factors. A full listing of descriptive statistics and examples is included in Table 1 .
After these scales, participants reported demographic information. This included age, gender, and income. Other items were included that were unrelated to the intent of the study.
Data Partitioning
A binary classification model was proposed to fit the global dataset (i.e. logistic regression). In total, 2124 participants completed all measures and were entered for analysis, with six participants not completing all regret items. Using data science best practices, the dataset was randomly partitioned proportionally into a training set (40%, n = 823), validation set (40%, n = 869), and test set (20%, n = 432). In machine learning, a training set is often used to screen non-significant variables: fitting the model. The purpose of the validation set is to replicate the training set and debunk potential overfitting: validating the model. Finally, when the first two partitions are appropriately similar, the test set is used for parameter estimates and classification on a smaller subset (the test set) to minimise Type I error: applying the model. Participants were given a short description of regret indices to guide their thoughts.
results
DescriPtive statistics
In the eligible sample, 1851 of the 2124 participants considered themselves a procrastinator with the single-item identity question. Table 1 presents summarised descriptive statistics, as well as example responses to regret items given to participants. As noted from the table, the typical participant engaged in daily procrastination behaviours on the AIP. Indecision (DP) scores reflected that overall participants were also somewhat indecisive. Distributions appeared normal in distribution with few outliers. In short, the overall sample typically anchored on moderate scores for both procrastination measures. Regret scores were calculated independently, rather than averaged into a singular value, consistent with Roese and Summerville (2005) . Overall, participants reported moderate regret on all 12 items, typically clustered around the median value of the five-point scale.
To verify validity of our binary procrastination identity item, an independent sample t-test was used to assess a difference in procrastination scores between those who considered themselves a procrastinator and those whom did not. For AIP, results indicated that participants who self-identified as procrastinators engaged in more procrastination behavior (M = 4.20, SD = 0.31) than those whom did not consider themselves a procrastinator (M = 4.04, SD = 0.29), t(2, 122) = 7.96, p < .001. This difference was small to moderate in effect size (d = .35). For DP, results indicated that participants with a procrastinator identity were more indecisive (M = 3.16, SD = 0.92) than those whom did not consider themselves a procrastinator (M = 2.06, SD = 0.72), t(2, 122) = 19.11, p < .001. The practical significance of this group difference was large (d = .83). In short, these results indicated that identifying as a procrastinator might suggest greater procrastination tendencies and behaviour.
training anD valiDation sets
Initially, an exploratory stepwise regression identified indecision, gender, and five types of regret (of the original 12) as predictors of whether individuals felt they were a procrastinator (Yes/No). However, a review of the training model indicated that some of these predictors were not significant at the sufficient level of risk for psychological science (p < .05). Therefore, non-significant variables were removed from the training model, one at a time, until all remaining factors were significant. In the final training set, significant variables were indecision, education regret, career regret, and financial regret. These were the best predictors of self-identifying as a procrastinator.
Using these four variables as predictors, a binary classification model was fitted to the training and validation partitions. The results (summarised in Table 2) indicated very similar fit indices. Generalised R-squared, a measure of variance explained, was nearly identical for the training set (R 2 = .40) and validation set (R 2 = .40). For both these partitions, believing in oneself as a procrastinator was often correctly identified in the training set (88%) and the validation set (87%), respectively; for reference, truly random classification would result in 50% correct. Receiver operating character (ROC) curves were created for comparison (e.g. Swets, 1986) . The area-under-thecurve (AUC) in both training (.88) and validation (.87) sets met signal detection theory standards (e.g. Stanislaw & Todorov, 1999) . Overall, judging by the reliable fit indices, an appropriate model fit was identified in the training set and cross-validated by the validation set. These results suggest the model did not overfit the data. This four-variable model was applied to the test data set. Note. N = 2,124. Three partitions were randomly created in a 40/40/20 split. All three partitions were similar, demonstrating good fit (R 2 ), high area-under-the-curve (AUC), and correct rate of classification (Correct). These partitions substantially outperformed random chance models (Improvement).
volume 7(1), 9 tegral to a significant overall classification model, χ 2 (4) = 190.50, p < .001. Higher scores on each of the four variables, respectively, predicted greater likelihood of believing oneself a procrastinator. Consulting confidence intervals, we found that none of these parameters were significantly different from each other; all intervals overlapped.
Fit indices for the test set were consistent with the previous partitions. The model explained a considerable amount of variance (R 2 = .43) and often classified participants correctly (90%). The model far outperformed classifying by random chance (50%), resulting in about an 80% improvement in performance (from 50% to 90%). Figure 1 contains an ROC curve visualising this improvement; the AUC (.89) met high standards (Stanislaw & Todorov, 1999) . A confusion matrix was generated to understand when the model misclassified participants (see Table 3 ). Overall, the model often correctly identified self-reported procrastinators (sensitivity: .86) but had more difficulty correctly identifying non-procrastinators (specificity: .70). It was more likely for a non-procrastinator to be falsely classified as a procrastinator than viceversa; as such, the model was liberal.
discussion
The current investigation concerned what forms of procrastination and regret associated with procrastinating identity. Overall, the results indicated robust findings across partitions of the dataset, replicating the results three times. In all three cases, higher scores in indecision and three specific forms of regret (education, financial, and career) increased the likelihood of procrastination identity. Behavioural procrastination and the other nine forms of regret were either non-significant or overshadowed by the other predictors.
These findings have a significant impact on the procrastination literature. Our sample from the USA scored moderately on both forms of procrastination; however, dividing into the indicated groups, there were substantial differences in procrastination between those who identified as a procrastinator and those who did not. Those persons with a procrastinator identity often engaged in more procrastination behaviours and almost certainly more indecision. Considering procrastination identity may be important for treatment and prevention -it appears to pair with more frequent, suboptimal decision-making. Interestingly, procrastinator identity participants still had moderate scores, suggesting that procrastination identity does not need high levels of procrastination to develop.
Our models indicated that indecision (as opposed to procrastination behaviour) increased one's likelihood of identifying as a procrastinator. This result builds on previous studies examining the differences between decisional and behavioural procrastination. Prior work has indicated that indecision and behavioural procrastination are highly correlated but can be distinguished by personality correlates and outcomes (e.g. Tibbett & Ferrari, 2015; Ferrari & Tibbett, 2017) . To be clear, our model does not indicate that behavioural procrastination has zero impact on the odds of procrastinator identification. The contributions are relative to each other. As such, the model illustrates that, of the two forms of procrastination, indecision is most impactful, enough to render behavioural procrastination's contribution trivial.
The current investigation also adds to the regret literature: specifically, we found what types of regret might change self-perception and identity. In our study, regrets about career, education, and finances were the most impactful, increasing the odds of procrastinator identification. Though this is an initial study, all three regrets may surround a monetary It is possible that an individual may regret their career opportunities and choices for compensation, perhaps wishing they could start over and do something more rewarding. For education, typically the most common regret in the United States (Roese & Summerville, 2005) , a person might regret how lackadaisically they acted in school, preventing career advancement. Finally, financial regrets are often monetary, concerning spending or investments that may have been rewarding in the short-term but costly in the long-term. These regrets appear to influence earning potential later in life. Our study suggests that these specific regrets, ones that appear to have ramifications on resources, increase the probability of identifying as a procrastinator most. In contrast, social regrets such as friends, family, and relationships) did not register as primary factors. There were some limitations to our study design, however. Data collection used snowball-sampling, resulting in a non-random sample. This fact also may explain why the majority identified as procrastinators. Prior research indicated that about 20% of individuals are chronic procrastinators in the United States (Ferrari, 2010; Ferrari & Tibbett, 2017) ; most people, it would seem, would not identify as a procrastinator, but this was not reflected in our sample. One explanation could be that individuals were not asked in a clinical context; perhaps a procrastinator does not equate to a chronic procrastinator. Logistic regression models in classification and area-underthe-curve analyses are robust to unequal groups, but it is possible that the effects could be masked by simply having too many procrastinators. Finally, we did not collect qualitative data to suggest what individuals regretted most. We decided not to pursue episodic regrets for practical reasons -explaining specific regrets would significantly lengthen the study and influence regret scores in other domains. Emotion and counterfactual research would suggest that a state of regret would carry over to other domains (e.g. Lench, Bench, Darbor, & Moore, 2015; Lench, Tibbett, & Bench, 2016; Kwong, Wong, & Tang, 2013; Smallman, 2013) , artificially inflating scores. Future research should specifically characterise the memories remembered by those explicitly identifying as procrastinators.
Taken together, these findings suggest that indecision (being unable to make a decision) and resource-oriented regret best predict identifying as a procrastinator. These results may inform future interventions for identifying those at risk and suggest modes of treatment before they self-identify as procrastinator. We hope that these remaining questions of episodic regret will be addressed in future studies and not be postponed.
